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Industrial waste site. Lagoons containing copper 115?65 and nitrate?
Acid.haste and copper sulfate waste. Received from metals reclamation
process. Site consists of unlined lagcon and waste pile. .
Groundwater degradation Ziscovered and site under orders. Owner moved
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Copper was p]atiézz::; stainless steel auger used for sampling
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Nockamixon Township

Bucks County '

Pennsylvania

INDUSTRIAL WASTE DISPOSAL COSTS PENNSYLVANIA $400,000

The Revere Chemical Company operated a copper reclamation operation
northeast of Doylestown from 1965 to 1969. The company bought industrial
wastes from other'p1énts, extracted copper, and then stored the remaining
liguids in eleven cement lagoons. Three of these lagoons developecd cpen
seams on the bottom from which toxic pollutants seeped into an adjacent
creek, which became 1ifeless. Also, the plant grounds became reddish
green with sulfuric acid wastes. The County and State, after prclcrged
litigation, finally got an injunctfon issued to have all wastes properly

treated. Rather than face this expense, the company abandoned the site,

leaving the lagoons filled with 3 1/2 million gallons of toxic wastes, .
and leaving rusting drums of toxic materials strewn about the procerty.
In April 1970, heavy rains threatened to wash mich of the toxic wastes
in the lagoons into the Delaware River via tﬁe adjacent creek. Ihen
overflow reached 25 gallons a minute, County officials were forced to
have the disposal site sandbagged and a dirt dike tuilt to prevert
further overfiow. Had the lagoons continued to overflow, the Trenton
water supply downstream would have been rendered unusable. Because of
this danger, and a steady underground seepage from three of fhe lagoons,
the State was forced to assume the expense of cleaning up the site. it
a cost of $400,000 the wastes were neutralized and then ocean dumped in
1971. Although the waste no longer poses a threat to surrounding areazs,

the original plant site is still contaminated and devoid of vegetation.

: - ARI00002




PR ————

CEN

- ——roaas =

prr=y

T

Yy—620—C INIMVHO SJI NOWOAH WOHJ4 Q3¥Vd3Hd

. ;
(QINgY LVHdSY ) m
NOLIYLS SNiuLINCH NOOSYY BN10I0H “TV9 000 '60Z p '
KY3ULS 01 NV XD8 ONIXIK ‘SHI3M ;
49 000°Z6Y N\N\LLLNYLL z :
. O-0 2 i
P O 2 .
| V. i O > ¥ o w.
Faofve 0! o 0s 1/94 82> . .
mn...am. . / R 049 000°08 — 000 58 72 _.
(= 55 / W 3141114 . “
o D o3y EL ) . ”
2 e “h O *ONDD O 040 000 S " 5 ™
. 7 O EVYEREL] -y 2 &
= R e T ik §3§ . o -
vy 'y T gllo ©@
L K —y W— i — | — ' . a 2 O
INTYAT0S
‘ UILYA S:;S\ . $3KHOLVE £
31SV4 INYId V9 0092~L 431114 &I
04D 000'0SY 049 D0Z'BI| TI1I0NVI DL Hanava - -
Jmeud/l . m “luw 2
SYNVI®IVD 000°6-Z < -
NOILYIS AHEAIS 3WIT a 3
. o <
lsmmﬁ‘ |||||||||| J 4019003 - =
N / GNYS ONV ONH / p
, Y. = >
. -pl - >
N
SYNVL Y9 TI W
"(3K1L NOILOV3Y 000 0ie — == (i vonsovay F (U)
sunoH £-2) £ > a3y A A SILANIW 0E) 1] o
— = i ﬁ * O _ l_ YosZh us
m. A A . P A x..y A r . s S3HILVE"IVD 000°6-L . o
3811 ,_. _ ! \ / i
‘WO ey T | T 3w voak —/ -
U e b, J1SVA"OSIH L 5
) R Y TY YT 04y 000°S .ﬁ_m
INITLTWEIING HOU4 VI a
C INIWLY3¥L HOLVE d3S0d40ud O
VINVATASNNIL ‘ALNNOD SXUONE . O ﬂ
.. dIHSNMOL NOXIWVXDON Y W
~»
G2LVEOIYODNI OHD3 =

-

TIEL D

FRY




Esuntap

I‘-‘J

&sih YEAR - No. 30 PHONE—

Ry JUDI HASSON
Staft Writer

REVERE —
Ving s~ Novamiven 7
just northeast oF Poylestonn.

The arca stinks with 1
smcl] of industrial 2eidd

Over three ard a half
hon galions of tenic wosies
slop i 31 cantent lagomu cen-
fainers,

The ground is s
ugiy seddish-greon
furic aci 1.

Net Yios Z1 the tvo
sireams  surrcurding  {he
property broasce 3
tamis,

Hurdreds of ruiting amelal
coniainers filled with toadc
ultiier SIL BEEean VLD L
Propady

Anis 3. the sie n' the Y.
rece Chemiedd
dnnad fust It

of

p. Revere
€Cnepie Tezraport  Inc,,
Abrursuir Corp, Edhe Carp,
lac., Derewal ¢
Inc.. Munfred De

1

!.l‘ \\( ¢
“Wo've been domg all we
suid Sfoert Wit's, conf
sinerr ol Racks
2 s, the cau-t has
finoly given it 20bardy o
tit e on thic prodem.™”

The enunty, witch serves as
o auent for the staie of
by fnepected
@ vk since the
cur .p.m" a.lk pdnx «d u,

The ¢ mantis age, ia Apnl,
the stuation funed mto an
ewergeney. HBeny tanfiel in
the Delaware Vall'y thieate
eacd fo epil et the taye
warstes 1o the lagnens, hhe
la; ltmm et pave fondod g

Is Bovs et el
Roer.

Bt bl bnagened,
Fimnle R R
fron.

i

e

ererd, .

ed oy Forve

svlvania gealepist, “Ar long
as the toxic hguids remain
stored in the fajouns, it s a
danger.”
They Know Hoar

Local efficals Lrow haw to
act rid of the weste, Bu s
extremely  eanensive.  They
want st dene by the owners,
a5 the court han pow orde-ed,

First, il's nocessi sy 1o neu-
fralize the acid wih hme,
More thon 180 tons f bme
will be nreded Thee the
matesial waet be tradked to
zn anducirial wastes  plant
v i tnned e shage
harged aul 11 sea,

“0ur mata preter
teen making sue

The fexic liqwd. are tie
remains of westes wiith the
Bevere Chomiicot Company
tsra 1o extre
wake printed or .
eperating - since

o} waes
L, exirarted
eaprer o Ld the 129t of
the iquir .

Thive (etnml wooors have
CuCh sean, . nn tne hottean and
the funds ere shaviy coepng
:od C1eCK, poie

peroa
v iy
radly

theiat, e Wl Lt
sme polinhng of the
surraunding e pope We
can step the overfimw of the
storaze  bassus, bt these’s
wthag we can un alout
rreound Ieansee.”

e Spnhe s
weal o,

Fennte W mebe
suth a wiattn eee 1L G
2t whuae el

enid e

Famseh 'rnl -y g emnd
[IRU I
vill be spmea drnm2 s
jepetating o o

Ve e gy meele

e

e Sameent

CSUNDAY, JULY 26, 1970

—= Three legoons fwil of toxic

NG SLULCE -- Cou

Y

P ORIGINAL _ -
| ’ 7% (Red) &

~art Thiee
FINANCIZL
OBITUARIE

REAL L

—
.
o
~
o
L

o '3‘
¥

M v benn

TUYFIEAf S L L TR SIS SR TAITE L AT ST

S T

. . . P T T R V)

ORI . e & v v g
a
. 2
K ¥
1
m—
~ P - . f
- - -
. L . -
.« - .
. :
T 3 ™
- T, P -
. . ) L
« N .
Sl
N
‘ 2
. P n
Varey seearky o Yoy el pth ol PSR TSN IS

"'ARTo0o0k - -




PRI
-t

T ' - ' - b

ROY F. WESTON

- - e M AL B B b o N S St ks e bt AOS B Grorr il M o Rt o & et AL 92 s

ENVIRDNMENTAL SCIENTISTS AND ENGINEEHS
N\ LEWIS LANE » WEST CHESTER s PENNSYLVANIA

11 December 1969

Division of Natural Resources
Court House Building
Doylestown, Pennsylvania

Attention: Mr. Bruce Stewart

RE: Hydrogeologic Study, Hidden Valley Landfill
Central Bucks County

Dear Bruce:

As a result of our visit to the Hidden Valley Landfill yesterday, it
would appear that the County faces a potential problem of major propor-
tion due to leachates from the waste directly entering the groundwater
system. In this condition it is impossible to estimate the quantity and
quality of waste entering the ground., The danger of this operation may
be increased substantially by the present method of operation.

Geological conditions at the site are among the most complex in Bucks
County. The surface drainage in the area trends in a northwest direction.
Judging by the rock structure on the property, groundwaters probably assume
a gradient to both the northeast and southwest. The rock is badly frac-
tured for the most part with a frequency of semi-open fracture occurrence
at one site in the central property of 4 within 5 feet.

In order to access the groundwater elevations a substantial program may

be necessary. It is our suggestion that an initial four-day period be
allocated to define the extent of the problem and the procedures necessary
to secure sufficient data with which to make an analysis. Work elements
during the initial step would include geologic mapping, collection of
structural data, determination of probable measurement of water levels in
readily available wells. A letter report and proposal would be prepared
to enable continuation of study without significant interruption. Costs
for the initial effort would be determined by our hourly charge basis
presently in use in the County groundwater study.

We have discussea our involvement and the probable implications with your
engineer, Mr. William Majors. Mr. Majors has offered his assistance where
possible during the project.

| hope this will be sufficient for your needs at this time.

Very truly yours,

Walter B. Satterthwaite, Jr.

WBS:1d . 222?2:; ARI0CO00S
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Pump Test at '

Revere, Bucks County, Pennsylvania

INTRODUCTION

in response to complaints from a number of residents in the Revere area,
ROY F. WESTON visited and inspected well drilling in several wells in
early August, 1968. At that time, a relation between lowering of water
level and pumping of the new Echo well was noted. In the remainder of
August and September, a number of additional wells were either drilled
or deepened. The wells include, but are not limited to, the fol]owung
Foelmer, Four Winds Tavern, and Degen.

The increasing evidence of drawdown in relation to Echo pumping indicated
the need for a cooperative pump test to determine actual conditions.

PUMP TEST

An aquifer pump test is best designed for use of a pumped well and a
‘number of observation wells. For the best results, the observation wells
should have pumping equipment removed so that water level recording devices
can be installed. The observation wells for this pump test remained
equipped with pumping equipment and were used in a limited manner because
of the unavailability of alternate sources of water supply. At the start
of the pump test, the following wells were selected for use as observation .
wells: Echo Well No. 2, Bean, Arthur Degen, Foelmer, Penn Rare Metals

Well 1, and Penn Rare Metals Well 2. In the latter per:od of the test,
additional wells were added including Shively, Charles Krail, Raub, and
Wolfinger.

WATER LEVEL MEASURING DEVICES

The deep static water levels and pumping equipment in the well, as well

as available manpower, prevented use of M-scope-type water level measuring
devices. Air lines and altitude gauges were installed on the Bean, Degen,
and Foelmer wells, while altitude gauges were added to existing air lines
-in Penn Rare Metals Well 1 and Echo Well 2., The wells added during the
mid point of testing were measured with M-scope-type water level devices,
while pumping equipment was removed from the Bean well to allow instal-
lation and use of a Stevens-type water level recorder.

PRE-PUMP TEST WATER LEVELS

Prior to the start of the pump test, Echo, Inc., cooperated by turning
off the big well for a one-week pernod in order to allow stabilization
of water levels. The pre-pump test water levels showed a generally
increasing level indicating that they had not yet reached stabilization
with the Echo Well 1 off for a one-week period. The water levels just

ARI00006
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WEST CHESTER -~ PENNSYLVANIA 19380
AREA CODE 215 . 692.3030

14 October 1968

Mr, John Carson

Bucks County Division of Natural Resources
Court House Building

Doylestown, Pennsylvania W.0. 26L-96

Dear John:

Please find a review of the Echo application for waste treatment. While
| have covered the areas of groundwater and sludge disposal, Ken Barnhill
has covered the basic treatment system and process. '

It is my understanding that the treatment process by-product, calcium
sulfate (gypsum), would be produced at an approximate rate of 10 tons
per 2h-hour operation. This material could not be properiy disposed of
on-site due to insufficient soil cover and a fractured bedrock., Any
waste product should, therefore, be transported to a disposal facility
and disposed of under special conditions so that the metallic ions would
not gradually leach out and enter the groundwater network.

Conditions for placement of such a material should provide a thick under-
lying clay soil zone of known relatively impervious character, Such an
area should be above the permanent and temporary water table level. Any
sludge disposal area should be capped with the same clay soil material
and graded to divert water away from the area. At the proposed rate of
3,500 tons per year plus the additional tonnage (approximately 100) from
the lagoon and the sludge material from the lagoon could place a definite
hardship on a county-owned facility and should, at the minimum, require

a substantial additional disposal cost to an Echo-type facility.

The alternative to off-site disposal of waste material must recognize
the probability of groundwater and stream contamination that would not
necessarily be confined to the Echo property. [t is our understanding
that high sulfates and .4 ppm copper have been picked up in the Echo
wells. While the high sulfate does not immediately prove a relation to
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o s prior to the pump test are tabulated below. The water measurements may .
'xﬁx;‘ be interpreted as depth below ground surface.
ween);
RN
y' Well Location Depth
—
| Echo Well 1 150 A 21K
Echo Well 2 162! 460 29 %
Bean 236" o 'Z,%.Hb
Degen 236! 54 30U
Foelmer 202! S 9 &
Penn Rare Metals 1 ro 15k %o _ETLQ,
Penn Rare Metals 2 87! 460

373

PRECIPITATION

During the summer of 1968, a substantial variation in precipitation occurred
which ultimately affects ground water levels. The average precipitation
versus 1963 precipitation is tabulated below.

Month Average . Actual
July L, 7un 2.00%
August L. 8o 1.2
September 3.88" 0.L44+
October 3.2 3,140

While the average and the actual precipitations are not measured at
Revere, their general relationships are considered to be valid.

While the three-month period, July, August, and September, represents
a substantial departure from average precipitation (9.76 inches),

must be remembered that water levels in this area were not affected to
the degree where additional well drilling was required during the
prolonged drought of 1960-1965 in which the 1965 precipitation totaled

slightly in excess of 30 inches with a total departure of 15 inches from
normal precipitation averages.

A pump test is ideally conducted in a period of no precipitation in order
to establish the maximum effect on the ground water level. While general
precipitation has been measured at the Philadelphia Station, precipita-
tion during the pump test was measured in a rain gauge located on the
Foelmer property. This pump test was delayed in starting due to a signi-
ficant amount of precipitation (.58 of an inch) on Wednesday, October 16,
and Thursday, October 1T. Two, measured amounts of precipitation occurred
during the pump test. The first period of precipitation during the pump
test occurred on October 25 where .4 of an inch of rain occurred. A
second period of precipitation occurred on October 29 where .1 of an

. o ARI1C0012




', ORIGINAL
-3- : (Red)

e g0 F

inch was measured at 7:50 a.m. One period of precipitation occurred
during the recovery test where precipitation was again measured at the
Foelmer property in the amount of .1 of an inch of Kovember 3 at 3:00 p.m.

PUMP TEST CAPACITY

Echo Well 2 has previously been pumped for varying periods of time ranging
from less than one day to several weeks at its full capacity (350+ gpm).

It is our understanding that the Echo application to the Delaware River
Basin Commission requests use of the well at 300,00Q gpd or approximately
210 gpm. Since the pump test was primarily designed to determine the
effect of Echo on surrounding wells, a pump test capacity of 300 gpm was
selected. Graph No. 1, which shows water levels in the pumped well,
depicts a variation in the rate of drawdown in the imitial portions of
the test during which time the capacity was being adjusted to 300 gpm.

. When the desired capacity was realized, capacity was checked on a less
frequent basis (minimum of four times per day) throughout the remainder
of the test.

The pump test was interrupted for two relatively short periods of time
in the later portion of the test. The first period of interruption
occurred when the test pump stopped due to a wire grounding on the
casing, The second period of interruption occurred when an electrician
for Echo arbitrarily shut the pump off to replace fuses.

WATER USE

Two major water users are found in the Revere area: Echo, Inc., and
Penn Rare Metals. Due to a lack of measurement devices, water use for
these users is an estimated quantity. The Penn Rare pump operates con-
stantly with an apparent use of 4O gpm. The Echo pump appears to
operate for one-third of the time resulting in an overall use of 15 gpm.

The other significant users of lesser quantity would appear to be the
three schools in the area: the Palisades School, the elementary school
on Route 611, and the parochial school on Route 412. Their total pupil
load would presumably be-less than 1,000 students, which, at 25 gallons
per student per day, would approximate a water usage of 25,000 gpd.

Approximately 60 homes occupy this area. Assuming an average of five
persons per family and 100 gallons per person per day, total water usage
is estimated to be 30,000 gpd. These figures are tabulated below:

Echo, Inc. 20,000 gpd
Penn Rare Metals 60,000 gpd
Schools o 25,000 gpd
Domestic Use 30,000 gpd

Sub-Total 135,000 gpd

Previous Echo Well 1 EO0,000 gpd
Total 35,00C gpd

ARI00013
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GEOLOGY o S .

The area surrounding Revere is underlain by various members of the Triassic
Age Newark Group. Generally, the area to the east of Route 611 is under-
lain by the diabase and igneous rock type which is very resistant to
weathering and structural deformity. The central portion of the study

area is underlain by the baked Triassic Age sedimentary rocks. The baking
has had the effect of hardening and generally altering the chemical and
physical makeup of the rock. The western portion of the area is under-
lain by alternating beds of the Brunswick and Lockatong formations of

the Newark Group.

HYDROLOGY

For general purposes, the three units may be considered separately in
relation to their hydrologic characteristics. The eastern-most unit,
the Triassic diabase, is considered to have such a limited water poten-
tial that it may not be considered a significant contributor in this
area. - Conceivably, its main contribution would be derived from the run-
off into Rapp Creek.

The second unit, the baked zone of the Brunswick Lockstong faormations,

may be generally considered to have a limited water-bearing potential

in that the heating-baking effect has tended to fill previous fractures

and render the existing sedimentary rock of a denser character which '
would limit natural permeability. .

The remaining area which appears as divided with deeply incised flanks
is the primary infiltration zone for the area. Previous reports have
categorized the Lockatong formation with such a limited water potential
that a safe yield has not been established. O0On the other hand, the
Brunswick has been categorized in the Montgomery County Water Resources
Study, 1962, with a safe yield of .27 mgd per square mile. The infil-
tration area of this area is, in all probability, substantially reduced
by the presence of the overlying Lockatong in half of the area.

WATER LEVEL SURFACES

Water level surfaces in the Newark Group are generally found at eleva-
tions ranging from 10 to 45 feet below ground surface. In areas where
a hilly or incised topography is present, water levels normally range

from 50 to 100 feet below ground surface.

Water levels normally tend to mirror the surface topography in that the

lowest water levels are found at the tops of the high, narrow hills, while

the highest water levels are found in the stream valleys and in the center

of the large, flat tablelands séen in some of the area. The pFimary infil-

tration zone in the Revere area is divided by a saddle (a topographic.

high) that extends in a southeast-northwest direction from the diabase

where it parallels Route 611. Rapp Creek effectively drains the southern

portion of the area while Gallows Run drains the northern half of the .
area. Both creeks have cut deeply into the underlying rock creating a

.60-100-foot relief in much .of the area.

"BR1000IL
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. o ~ area has historically maintained lower water level tables than
“‘MJ' as evidenced by a 165-foot static water level in 1948 for Shively

o a 138-foot level in 1948 for Clarence Foelmer. More recently, Penn
.+ v Metals Well 1 maintained a 100-foot static level in 1960, and the
<t Echo well maintained a 65~-foot static water lewvel in 196 . The
ssent known pumping water levels are significantly different from the -
sinal water levels shown above. We have, in the Echo 2 well, nearly
- M-foot change in water level and a 98-foot decrease in water level
» the Foelmer well, while the Penn Rare Metals Well 1 shows a 50-foot
eorease in water level. Significant decreases in water level in this
.»e aquifer represent a depletion of the ground water in storage; that
. to say, literally, use of the water at a faster rate than it is being
v:roduced into the aquifer. This area illustrates many of the charac-
s istics seen in the past in the Lansdale, North Wales area where large
: sund water withdrawal was concentrated in a small area and withdrawals
.v:2eded infiltration into the aquifer resulting in water levels ranging
.~ below normal for that area.

1y~ comparison purpoeses, Figures 1 and 2 illustrate water level changes

s 2n0 observation wells located in the Brunswick farmation in Bucks

-.nty. Each of the wells shows a general downward trend initiating

. =7 the July reading, as is normal in this climate. Figure 1 provides

: ~et change of 4.5 feet over the three-month period while USGS BK 929

a2 net change of slightly less than 3 feet. The performance of these
-~z cbservation wells illustrates the factor that greound water levels

. ~-2 not affected to a point where lack of precipitation or drought alone
-."2 cause wells of this type to become unusable.

.o
i

T 42 TEST RESULTS

-i~2r level data in relation to withdrawal at 300 gpm capacity is seen

= Jrawing 1. As is typical for the formation, water levels initially
"2imed a steep rate of descent until 20 minutes after the start of the
"= test when a steady rate of descent was initiated. With the excep-

= of a slight increase in water level occurring from 1,100 minutes
.,7N0 minutes, water levels continued to descend at a nearly steady

2. The continually descending water levels are imdicative that dis-

"*"3= exceeds recharge and, further, that pumping levels would presumably
"'1ue their downward trend for an indefinite period of time. During
“ast nine days of the pump test, water levels descended from 250.5 feet

“w ground surface to nearly 260 feet below ground surface.

-

-

"F7JATION WELL PERFORMANCE

" six wells initially selected for water level monitoring, four

* showed an early relationship to pumping at the Echo well. The
" #¢ll initiated a downward trend within approximately ten minutes
*7 initiation of pumping. The wells of Echo and Degen provided the
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same type. drawdown performance. An apparent drawdown was measured in
the Foelmer well and the Penn Rare Metals well. While the drawdown in
the Foelmer well appears to be definitely related to pumpage at the Echo
well, the long delay in drawdown at the Penn Rare Metals well does not
show an absolutely clear-cut relationship .to the Echo well.

An accepted method of showing relationship to a pumped well consists of
measuring recovery performance after the terminatiom of pumping. Under
ideal conditions, the recovery curve consists of a mirror image of the
drawdown curve. Recovery in the pumping well is shown on Drawing 2,
while recovery in other wells is shown on Drawings Lk, 5, 7, and 8. The
Bean well provides.a constant record of recovery umtil-a point near the
end of the three-day recovery period when the recorder illustrates a
rapid decrease in water level followed by a return to the recovery point.
The character of the drawdown and recovery indicates that this anomaly
is the result of large-scale pumping. Drawing 5 illustrates a continual
recovery performance with the exception of readings at 120, 130, and 140
minutes where pumpage in the Degen well was noted. Drawing 7, which
depicts the Shively Well, provides the same pattern of recovery as does
Drawing 8 of Echo Well 2. The divergence of points on the Echo well is
a function of the type measuring device and the intermittent and unpre-
dictable use of Well 2.

Throughout both the drawdown and recovery portions af the-test, the Raub,
Wolfinger, and Krail wells did not appear to exhibit water levels where
the Echo pumped well has an effect.

It is unfortunate that more wells were not availabTe during the pump test

in that, while related drawdowns are shown in a numbar of wells, these are
by no means the entire number of -wells that could conceivably be affected.
by use of Well 2. For purposes of interpretation of water levels, Drawing C
illustrates contour lines relating to water level surface above sea level.
The lowest contour occurs in close proximity to the Echo pumping well. Had

additional wells been available, the contour lines would presumably con-
tinue in a southward direction past the pumping well. '

CONCLUSIONS

The pump test per?ormed from October 23 to November 3, 1968, documents
the previous indication that the Echo well does affect other wells in
this area. :

The Echo well exhibits the most effect on the Bean, Shively, and Echo 2
wells. A less pronounced effect is evident in the Degen and Foelmer
wells. The available resource (safe yield) is exceeded when the Echo
well is pumped at 300 gpm (a lesser capacity than ft has been previously
operated at).

| o  ARIO00016
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Were the Echo well to be operated in a continuous manner at .3 mgd, while
including present othef water uses in the area, the total water withdrawals
would exceed the apparent infiltration rate and thereby create a condition
where water levels in the area would presumably maintain a general downward
trend which would, in effect, cause Echo to eventually reduce its with-
drswal and in the meantime cause other water users to drill new wells or
deepen existing wells to a substantially greater depth.
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Table 1 "I'

Water Sample Results in Relation to the Revere Pump Test
Taken During Pump Test -

Date - Sample Source ' so, - | Copper
9/ 20/ 68 . Echo Pump Well | 375 0.0
10/22/63 Echo Pump Well 430 0.0
10/22/68 Echo Pump Well L40 0.0
10/22/68 Echo Pump Well 410 | 0.0
10/23/68 Echo Pump Well 455 0.0
11/2/68 Echo Pump Well 35L 0.06
11/3/68 . Echo Pump Well 370 0.0k
Recovery Foelmer Well 26 0.06
Recovery Degen Well Th 0.05
Recovery Shively well 92 ' 0.12
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Water Sample Results

Sample éource
Palisades Schoél
Parochial School, Route 412
Shively
Echo.l
Foelmer
Hidden Valley
Raub
Wolfinger
Bean
Quarry, Route 611
Harrow [nn

In Diabase Rock, near State Park

Table 2

in Relation to
Taken After Pump T

the Revere Pumb Test
est

30, Lopper
b6 .115
Lo.o .08
106 .015
180 .02
51.6 .04
146 .028
30 .03
2h.6 06
130 .03
35 .05
ka6 . 238
23 .103
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their own waste disposal, copper is not normally found in groundwater
supplies in this area. .The rock in this area consists of a mediumly
fractured shale and silt stone and a variably fractured sandstone. Both
rock types are interbedded with the shear zones acting in transmittal

to the groundwater table. Continuing placement of waste on-site could
do .irreparable harm to an extensive geographic area. The proposed
‘plant does not appear to provide any positive safeguard against re-
contaminating streams and the groundwater network.

There are six (6) sources of wastes:

Miscellaneous wash waters and rinses - 5,000 gpd

Proposed waste of > percent HzS0,, maximum flow - 35,000 gpd
Cooling, condenser and eductor water - 450,000 gpd

1,000,000 gallons accumulated waste in Lagoon 3, see Table 11
attached for composition

Small volume chrome waste

Sanitary waste

Ol e

[6XR)

Echo's consultant, Hydronics Corporation, has proposed the following
treatments® for these wastes:

1. The 5,000 gpd of miscellaneous waste having the charac- .
teristics as shown in appended Table 1 would be used
to prepare a slurry of hydrated lime utilizing two
5,000-gallon batch tanks. Steam would be introduced
at the bottom of the tanks to drive off ammonia vapor.

2. Neutralization of the acid waste would be accomplished
in seven 5,000-gallon batches using two 10,000-gallon
batch tanks and the slurry prepared in Step 1. Five
thousand gallons of 5 percent acid would be added to
3,000 gallons of T percent lime slurry to neutralize

- 90 percent of the acid. Then, additional 1ime would
be added to assure a pH of between 7 and 9. The preci-
pitated CaS0, and copper hydroxide would be vacuum
filtered and the cake containing 50 percent moisture
marketed or dumped in a public (sanitary) landfill. A
portion of the filtrate (55,000 to 60,000 gallons)
would be used to transfer the lime slurry from the
slurry tanks to the neutralization tanks. The remaining
42,000 gpd of filtrate would be diluted with plant
waste cooling water and treated with lime as needed
to keep pH between 6.5 and 8.5 before discharge to
the available stream.

' 1Refer to their Flow Diagram attached. :
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The cooling water would be used to dilute a part of
the filtrate in Step 2 before disposal to the stream.

The 1,000,000 gallons of'waste from Lagoon 3 would
be batch treated in the slurry tanks as in Step 1.

See Table 2 appended for an analysis of Lagoon 3
waste.

A small volume hexavalent chrome waste would be -
reduced by sodium bisulfite or ferrous chloride at
a pH of 3 in a 1,000-gallon batch tank to trivalent
chrome and then precipitated with lime to pH 7T to
form insoluble chromium hydrate (Cr(OH).). This
precipitate was to be filter pressed. The cake was
to be disposed of to public landfill and filtrate
added to the miscellaneous waste.

Sanitary waste from a work force of 0 is disposed
of to a septic tank and percolation field.

There are a number of weaknesses in the proposed schemes of treatment:

1.

Odor - The release of sizable quantities of ammonia
will simply add to the unpleasant atmosphere of the
area which we understand is subject to periodic tem-
perature inversions.

Processing one million gallons of Lagoon 3 waste would
take 200 days at the rate of 5,000 gpd, and Lagoon 3
waste has approximately four times as much ammonia,
seventeen times as much copper, sixty times as much

iron, and 6.5 times as much sulfate as the miscellaneous
waste.

Marketing of calcium sulfate (CaS0,) cake does not
hold much promise and disposal to public sanitary
landfill will probably meet objections. Disposal on-
site would further degrade the quality of the ground-
water, unless suitably sealed.

The high sulfate and copper content of the No. 3 well
while other wells in the area are low in sulfate and

copper is evidence that Echo's own waste has probably
found its way into the aquifer.
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5. Dilution of the final waste effluent assumes that No. 3
well will be pumped continuously at 300 gpm. |[f No. 3
well is pumped in this manner, it raises the question
of the water table dropping and adversely affecting
the capacity of other producing wells in the area.

6. From discussions with Hydronics Corporation, we have
learned that the State Board of Health has insisted
on much lower copper and sulfate content in the diluted
discharge than the treatment and dilution will provide.
Furthermore, the stream into which the plant effluent
is to discharge has no flow half the year.

I hope that this will be sufficient background for the coming hearing.

We will make ourselves available at your request for any testimony that
you might desire,

Very truly yours,
- 5 - N
e do. B. Sakii Yoot~ ¢

Walter B. Satterthwaite, Jr.
Consulting Geologist

Kenneth G. Barnhill, P.E.

/7

RS

WBS:KGB:smg ,

Enclosures
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Cations

NHg
Ca
Cu
Fe
Na
Ni

Anions

S0,

Cl
Persulfate
PO,
Cyanide

Chromate

mg/L
1250
370
70

L
450

L350
400
1545
-5

Table 1

Miscellaneous Waste

#/x gai.
10.L%
3.1
0.6
0.03
3.8

56 3
3.3
12.9
0.0k

‘Excluding lime in slturry

ORIGINAL
e}

#/day
Before Heating After Heating
52 5.2
15.5 15.5%
3.0 0.06 7
0.2 0.2
19.5 19.5
181 8.7
16.5 16.5
65.0 -
0.2 0.2
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Table 2

Accumuiated Lagoon No. 3 Waste

Cations 'EELL Anions ESLL
Mg 4,550 s0, 28,100
Ca 590 “Cl 1,250
Cu - 1,200 Chromate o)
Fe - 240 Cyaﬁide 0
Na 670 |
Ni O}

pH 2.7 to 8.0
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